
EIC AC LGAD R&D Proposal - eRD112

9/17/21 Zhenyu Ye @ UIC 1

Content
• AC LGAD for EIC
• R&D needs: Sensor, ASIC, Services 
• FY22: deliverables and budgets 
• FY23-26 : timeline and deliverables 

Brookhaven National Lab: E.C. Aschenauer, A. Jentsch, A. Kiselev, Alessadro Tricolli, G. Giacomini, Zhangbu Xu
IJCLAB/Oemga, FR: R. Dupré, D. Marchand, C. Munoz Camacho, L. Serin, C. de La Taille, M. Morenas
Los Alamos National Lab: Xuan Li
Rice University: Frank Geurts, Wei Li
University of California, Santa Cruz: A. Seiden, H. Sadrozinski, B. Schumm
University of Illinois at Chicago: Zhenyu Ye



AC LGAD for EIC
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• Large area LGAD detectors are being built 
by ATLAS (6.4 m2) and CMS (15.6 m2) for 
data taking starting in 2026.

• AC LGAD detectors proposed for EIC 
• Roman Pots and B0
• TOF for PID (and tracking) 

• Have common designs in sensor, ASIC etc. 
when possible, combine R&D efforts

LGAD

AC-LGAD



Sensor
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• R&D Goals
• 15-20 ps timing resolution, O(3-50!") position resolution where needed
• Minimal readout channel density (long strip, rectangular pixel) for reduced power and thus material and cost

• Plan
• Produce and test sensors with thinner active volume to achieve the desired timing resolution 
• Optimize implantation parameters and AC-pad segmentation through simulation and real device studies
• Engage commercial vendors to improve fabrication process and yield



ASIC
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• R&D Goals
• 15-20 ps jitter with minimal (1-2 mW/ch) power consumption, match AC LGAD sensors for EIC

• Plan
• Continue the ASIC prototyping effort for RPs by IJCLAB/Omega (1st submission in FY22 funded externally)
• Utilize the design and experience in ASICs for fast-timing detectors from ATLAS and CMS, and investigate 

common ASIC design and development for RPs and ToF



FY22 Deliverables 
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• High-level strawman layout design and requirements for sub-systems using AC LGADs.

• Production of medium/large area sensors with different doping concentration, pitch and gap 
sizes between electrodes to optimize performance by BNL Instrumentation and HPK.

• Start production of sensors of small thickness (20, and 30 microns) for ToF applications with
time resolution 20 ps by BNL Instrumentation.

• A first ASIC prototype that is compatible with EIC Roman Pot requirements and can read
out an AC-LGAD with 500 micron pitch and 20 ps time resolution.



FY22 Budget Requests – M&S
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FY22 Budget Requests – Labor
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FY23-26 Deliverables and Milestones
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FY23
• Sensor prototype with 30 ps time and space resolution match RPs and Tracker; 

Sensor prototype with 20 ps time resolution for ToF
• 1st sensor + ASIC demonstrator for EIC applications and testing with particle beam.
• 2nd ASIC prototype submission with better performance and extended features.
• Irradiation campaign for sensor and ASIC prototypes.
• Development of cooling strategy and mechanical requirements.

FY24
• Optimized AC-LGAD sensor layouts and performance.
• 3rd ASIC submission, aiming to match ToF timing requirements.
• Definition of cooling strategy and mechanical design.
• Design of flexes, interconnects and off-detector electronics.

Sensor ASIC Prototype Module             Services



FY23-26 Deliverables and Milestones
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FY25
• Sensor fabrication with expected module-size and target time and space performance.
• 1st full-scale ASIC submission.
• 2nd sensor+ASIC demonstrator with second generation parts, testing with beam.
• Irradiation campaign for sensor and ASIC prototypes.
• Cooling strategy demonstration.
• Prototyping of flexes, interconnects and off-detector electronics.

FY26
• 2nd (and last) full-scale ASIC submission with optimized design.
• 3rd demonstrator of module with optimized sensor, ASICs, prototype interconnect and cooling

Sensor ASIC Prototype Module             Services


